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Abstract

Dietary quality, biological health, culture, relbgity, and perceived stress are co-
related. However, there is a dearth of researcldwzird on Asian populations in
secularized and harmonious multi-cultural sociefidss study addresses these gaps by
conducting an investigation in the multi-culturahda multi-religious Singapore to
examine the parameters of culture and gender amdagisociations with 1) dietary
quality, 2) biological health indicators, 3) rebgity, and perceived stress. 150
participants (18 to 60 years old) were recruitan ¢gheir blood pressure (BP), body
mass index (BMI) and body-fat percentage (BF %)enaiso measured along with a
five-part questionnaire on demographics, dietagciice, food frequency, religiosity
and perceived stress. Results showed that culliffatences are associated with certain
dietary practices, where the three ethnic groupsCbinese, Malay and Indian
significantly differed in their choices of meal &mns such as Western fast food
restaurantsH = 12.369,p = .002061*) Our analysis revealed that perceived stress
significantly correlated with fat intakes(= .169,N = 150,p = .03865) and sugar intake
intake (s =.172,N = 150,p = .03575). On the other hand, biological parametect s
as diastolic BPr{ = -.0473,N = 150,p = .565), systolic BPr{ =-.00972N = 150,p =
.906), BMI s = -.0403,N = 150,p = .6246) and BF%r{= -.110,N = 150,p = .1811)
did not have significant correlations with perceiwaress. Similarly, religiosity did not
significantly correlate with perceived stress € -.025,N = 150, p = .7616). In
conclusion, our findings provide insights into tlshanging intersection of food
practices mitigated by ethnicity, religiosity, stse and gender in the harmonious multi-

racial and multi-cultural Singapore.
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Introduction

A plethora of factors influence the selection 0bd options. For instance, the
accessibility of food, cultural/societal norms, hanmbiology/cognition, and economic
elements all play into the complex mechanism ofifeelection. Among them, cultural
norms have a very significant influence [1]. Besid&ltural influences, psychological
factors (particularly, perceived stress [2, 3]) egported to play a role in diet, and are
also linked to biological health [4, 5]. Within lbogy, gender can also influence food
choices and preference patterns [6], particularlgomfort food preferences [7]. Men
were found to prefer meal-related comfort foodsle/omen preferred snack related
comfort foods [7]. There was also different premake of psychiatric disorders in
gender [8], possibly contributed by different streoping styles [9], where women
generally experienced more stress than men, anddawre emotion-focused coping
styles [9]. Furthermore, gender differences contall to health beliefs and dieting,
with more women avoiding high-fat foods and conswgninore fruits and fiber while
limiting salt intake better than men [10].

Above the level of gender, culture plays an owdriaag role in impacting dietary
practices [11] and patterns—i.e. the number of mestacking behaviors, individual
food or nutrient consumption [12], regular mealatons, food product selections,
consumption of specific food types, and to an extieealth-conscious behaviors [13].
The consumption of food types is often upheld csiesily over certain events and
festive periods [14], and food customs have beeemied to prevail even when apart
from the place of origin, where for example, Soa#teAsian refugee families in the
U.S.A continue to maintain their cultural diet adtive foods [15]. Similarly, obesity
was more prevalent in ethnic minorities in the W8e to the local food portions and

the tendency to feast [16].
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Culture norms are also intertwined with religiandetermine the acceptability
of food types (e.g. Vegetarianism, Kosher, Halat.)e as well as offer protective
effects from migrant stress in the example whernLAmerican immigrants exhibited
an inverse correlation between religiosity and eeexd stress in both genders [17].
Such inverse correlation was also found for regiy and work-related stress and
burnout [18]. However, there are also reports ajatige religious coping which was
positively correlated with increased levels of géred stress in domestic students [19].
From these, the multi-dimensional construct of giekity (i.e. religious beliefs,
attitudes, and behavior) may relate differentlypéoceived stress [20, 21] and indirectly
influence food habits on top of obvious food tygstrictions. Given that religion is
often tied to culture and ethnicity, there is atefiasting intersection between these
parameters with dietary practices.

Although there has been extensive research onintleeactions among the
variables of gender, culture, diet, perceived siréalth and religiosity, limitations
exist in that they are usually conducted againbaekdrop of relatively homogenous
populations. In fact, the majority of such studas religiosity and perceived stress
involved mainly Western participants [22-25], lauithe exploration of the various
religious dimensions and stress. Even in multitoalt places like Singapore, the last
National Nutrition Survey in Singapore was conddcie 2010 [13] without in-depth
consideration of religion. Thus, this study aimsnestigate the interactions of culture,
stress, religiosity, health and diet in greateadletitilizing the diverse yet harmonious

multi-cultural, multi-ethnicity, multi-religion bawrop of Singapore.

This study thus aims to study the following hypcis
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That there would be significant differences in digt practices as captured in the
Dietary Practice Questionnaire (DPQ) between theethmajor ethnic groups in

Singapore (i.e. Chinese, Malay and Indian).

Dietary quality, as measured by total fat and suigi@ke in the past month would be

positively correlated with perceived stress levels.

Biological well-being parameters, such as BP, bfadyand BMI, would be positively

correlated with perceived stress.

Religiosity would be negatively correlated with peived stress.

The three dimensions of the Religiosity Scale ,(iReligious Activity, Religious
Devotion, and Religious Belief) would correlateferently with their level of perceived

stress.

There would be gender differences, even when at¢icigufor demographics and stress

on food habits and behavior.

There would be significant differences in perceivaress levels among ethnic and

gender groups respectively.

There would be significant differences in Religigstcale among ethnic and gender

groups respectively.
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Materials and Methods

The Dietary practice questionnaire (DPQ)was adapted from the Singapore
Health Promotion Board (HPB) 2010 National Nutnti®urvey (NNS 2010) [13]. It
collects information on individual dietary practcand consists of 25 multiple-choice
guestions on “usual eating places”, choices of fpoatlucts, consumption of selected
foods, and several food-related health-consciobaweurs.

Food frequency questionnaire (FFQ)adapted from the NNS 2010, assesses
the consumption of various food items in the pashti, for the estimation of energy,
major nutrients and selected food group intake. FR@® includes a total of 182 food
items tailored to the typical Singaporean food efgri It gathers information on the
dietary quality (i.e. total fat and sugar intaketie past one month) and calculates
energy value of the food based on the “Energy anttidéht Composition of Foods”
(ENCF) system created by the HPB of Singapore [26].

The Religiosity scale (RS)by Reisig, Wolfe, and Pratt [27], consists of ten
survey items that reflect the three important domaif religiosity: activity, devotion,
and belief. The religious activity component iswaitem scale: “How often do you
pray?” and “How often do you attend religious seeg?” with a response scale ranging
from 1 (heve) to 4 frequently. The devotion dimension captures intrinsic mdtora
through questions such as: “My religious beliegsbehind my whole approach to life”
and “I try hard to carry religion over to all myhetr dealings in life” with response
scales ranging from Eifongly disagreeto 4 ctrongly agreg The belief dimension is
a single-item of “Do you believe in a life afteradk?” (1 = yes, 0 = no). The Religiosity
Scale has an overall high internal consistencyritach’se = .943). High scores reflect

high levels of the reported religiosity.
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The Perceived stress questionnaire (PSQby Levenstein et al. [28] is a
guestionnaire in which participants respond to t3flesnents based on their experiences
in the past month. The response scale ranges fr@mbst neverjo 4 usually) Eight
statements are reverse-scored to ensure accuraegpanse. A PSQ Index was derived
from the raw scores, varying from 0 (lowest possildvel of stress) to 1 (highest

possible level of stress).

Procedure

Upon ethics approval (H5431) by James Cook Unitiersiuman Research
Ethics Committee Participants and informed cons&Bf volunteers (60 males, 90
females) with the ethnic makeup of 106 Chinese7@&), 16 Malay (10.7%), and 28
Indian (18.6%) participants aged between 18 to M0=(28.35, SD = 12.00) were
recruited by convenience sampling from Singapongiaty institutions with no
incentives. This ethnic distribution was reflectieé the Singaporean ethnic group
makeup of Chinese 74.2%, Malay 13.3%, and IndiaB%929]. Recruitment excluded
participants with pacemakers (due to electricaledgnce measurement for body fat %
measurement present on the device) and those whibktary or have existing eating
disorders. The participants were provided with raormation sheet and consent forms
of the study, stating that they could withdraw with prejudice from the study at any
time. They were then asked to complete the dembgrajporm while seated for the ten
minutes to allow the blood pressures to enter ngsstates. Three consecutive BP
readings were taken (using the automated BP madrinée left arm) at two-minute
intervals (adapted from Gan, Loh and Seet’s sti88})[ To improve accuracy, the

average of all three BP readings was utilized altfroadditional BP measurements
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were not taken when the readings differed by mioa@ 6 mmHg. Body fat percentages
(BF%) were measured using Bioelectrical Impedancalysis (BIA) [31], factoring the
age, sex and height of the participants with the daalyzer weighing machine.
Participants were advised to remove accessoriestapdarefooted onto the designated
areas on the machine. A small electrical signal sed through the body via signaling
electrodes linked to the foot pad. The displayed®B&nd BMI were recorded. After
these measurements, participants were provided thghfour questionnaires (DPQ,
FFQ, RS, PSQ) which took around 30 to 40 minutesamplete. Upon completion,

participants were debriefed.

Design and Data Analysis

This study utilized a between-subjects desAjhstatistical analysis was carried
out using RStudio version 1.0.153. Microsoft Ex@{13) was utilized to calculate the
total fat and sugar intakes. Kruskal-Wallis tesd &pearman’s Rank Order correlations

were utilized for hypotheses testing.

Results and Discussion

This research set out to study the differencesood fpractices mitigated by
ethnicity, religiosity, stress, and gender in th&rnmonious multi-racial and multi-
cultural Singapore. Singapore’s cultural and religi diversity serves as an attractive
and illustrative population for this project andsttstudy also aims to validate past
research on Asian populations for the design ofemmersonalized interventions of
healthier food practices taking into consideratstress, cultural, gender, and religious

factors.
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The demographic data of the three major ethniogg@and gender in Singapore
are shown in Table 1 and Table 2 respectively. WeiMI, BF%, systolic and

diastolic BP, total fat intake, total sugar intaR§Q Index and Religiosity Scale scores

are shown.
Table 1
Mean = 95% CI range Ethnicity
Chinese Malay Indian
Weight (kg) 59.14 + 2.08 60.56 + 7.22 66.43 +5.13
BMI (kg/m?) 21.74 + 0.65 23.34 +2.37 23.73+1.74
BF% (%) 22.64 +1.58 28.19+4.84 26.58 + 4.01
Systolic BP (mm HG) 114.67 + 2.66 112.02 £6.75 525 4.28
Diastolic BP (mm HG) 72.75 £1.76 71.23 +4.29 73t93.03
Total Fat Intake (g) 3918.55 #863.89 + 3460.82 *
658.05 1688.05 800.52
Total Sugar Intake (g) 2812.84 8149.44 + 2546.31 *
496.50 771.295 653.73
PSQ Index 41 +.015 43 £.045 40 £+ .030
Total Score on Religiosity27.83 + 1.56 32.69+2.36 29.29 £ 2.70
Scale

Mean Weight, BMI, BF%, BP, Total Fat and Sugar ketaPSQ Index, and Score on

Religiosity Scale, categorized by Ethnicity

Table 2

Mean + 95% CI range Gender
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Male Female

Weight (kg) 67.11 + 2.62 56.35 + 2.29
BMI (kg/m?) 22.71 +0.77 22.00 + 0.88
BF% (%) 18.21 + 1.50 27.80 +1.80
Systolic BP (mm HG) 121.42 +2.95 109.97 + 2.57
Diastolic BP (mm HG) 74.18 + 2.20 71.89+1.84
Total Fat Intake (g) 4747.32 + 963.44 3391.69 +.954
Total Sugar Intake (g) 3025.75 + 477.73 2647.825.53
PSQ Index 42 +0.02 41 +.02
Total Score on Religiosity Scale 27.37 £2.36 224637

189 Mean Weight, BMI, BF%, BP, Total Fat and Sugar ketaPSQ Index, and Score on
190 Religiosity Scale, categorized by Gender

191

192 Hypothesis 1: There would be significant differencein dietary practices as
193 captured in the Dietary Practice Questionnaire (DPQ between the three major
194  ethnic groups in Singapore (i.e. Chinese, Malay anlhdian).

195 The first hypothesis that differences would exstdietary practices between
196 Chinese, Malay and Indian participants was testebacepted given that differences,
197 albeit small, were significant. Nine questions (Jedle 3) from the DPQ reflecting
198 multiple aspects of dietary practices (i.e., eatoggtions and consumption of water and
199 selected foods) were analyzed. Kruskal-Wallis t@ss performed to identify any
200 significant difference in dietary practices amoing tethnic groups. As observed in
201 Table 3, there were statistically significant diffieces in answers to questions 2, 4, 5
202 and 7 among the three ethnic groups. There werdatistically significant differences

203 among the ethnic groups in their responses forahmining questions listed in Table 3.
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204
205 Table 3
Questions measuring Dietary Practices Kruskal-Wallis Test
Test value p-value
1. How often do you eat at hawker centres/fi H= p=.8789
courts/coffee shops 0.25814

(times per week)

2. How often do you eat at Western fast food restas® H=12.369 p = .002061*
(times per week)

3. How many eggs (incl, salted/century egg) do H=3.248 p=.1971
usually eat per week?

4. How many servings of fruits do you usually eat?r H= 14.006 p=
month) .0009092*

5. How many servings of vegetables do you usually H=7.0498 p=.02946*
(per month)

6. How often do you drink sweetened drinks? (times H=2.1242 p=.3457
week)

7. How often do you eat sweet desserts and snacks@s H= 10.639 p = .004894*
per week)

8. How often do you eat deep fried foods? (times H=4.7658 p=.09228

week)
9. How many glasses of plain water do you usuallyld H=2.6457 p=.2664
per day?

(1 glass = 250ml)
206  Kruskal-Wallis Test Results for Questions in th&Démong Ethnicity

207  * Significant at thep < .05level (2-tailed).

208

209 In order to explore further which specific ethnicogp significantly differs
210 among the other ethnic groups, boxplots of the @REstion responses were plotted in
211 Figure 1 and post-hoc comparisons using the Wilookann-Whitney U-test were

212  conducted. For question 2 on western food, theesctor Chinese (M = 4.36, SD =
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1.88) was significantly higher than Indian (M =3.&D = 2.02) and Malay (M = 3.13,
SD = 2.19) while on the other hand, no significdifference was found between Malay
and Indian scores. For question 4 on fruits, trerescfor Chinese (M = 4.63, SD =
3.16) was significantly higher than both Malay (M2#81, SD = 2.23) and Indian (M =
2.89, SD = 2.63). The scores between the Malayladidn did not differ significantly.
For question 5 on vegetables, the scores for M@dy= 2.44, SD = 2.39) was
significantly higher than the Chinese (M = 1.12, §0.27) and Indians (M = 1.16, SD
= 1.16). There was no significant difference folneween Chinese and Indian scores.
For question 7 on sweets, the score for Chinese (M6, SD = 0.86) was significantly
higher than from the Malay (M = 1.25, SD = 0.68ydndian (M = 1.21, SD = 0.69).

There was no significant difference found betweealdyl and Indian scores.

DPQ2 DPQ4
P~ — — e o
1 T
o — —ET :
: - e
w - o
=+ — o] g a
e 1 il | 1 =
“1 — == ES
— — Fos EEEEE
T T T T T T
Chinese Indian  Malay Chinese Indian  Malay
DPQ5 DPQ7

—] [=] [=] 3 —] =]
w0 — o —

T . 2 o
=+ — 1

1 1 1 = 1
o — L 1 o

_ | | -
o _ i

T T T 5 T T T
Chinese Indian  Malay Chinese Indian  Malay

Fig. 1Boxplot of DPQ Index among ethnic groups
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Our first hypothesis stated that there would baeiSant difference in dietary
practices as captured in the Dietary Practice Quesdire (DPQ) between the three
major ethnic groups in Singapore. This hypothesis supported in that significant
differences in specific dietary practices betwdenthree major ethnic groups in
Singapore were found. The ethnic Chinese partitgpdimed more often at Western fast
food restaurants than both Malay and Indian paiais. These findings were different
from the NNS 2010 findings on meal locations ametignic groups [13] which
reported more Malays eating at Western dinningn€e participants had significantly
higher intake of fruits when compared to both Indsamd Malay participants.
Additionally, Malay participants had significanttygher intake of vegetables as
compared to Chinese and Indian participants, arfqthat is in likely influenced by
cuisine option of the various ethnic groups. Chéngarticipants also had a significantly
higher intake of sweet desserts and shacks as cethfzaMalay and Indian
participants. On the contrary, no significant ethaifferences were found in the
consumption of deep fried foods and specific ligusdch as sweetened drinks and
water. This was interesting despite generally hawore vegetarians in the Indian
group (due to more Hinduism being more prevalerdragithe Indians) , there were no
differences in vegetable intake between the Indiah Chinese participants, suggesting
that these food groups have become normalizeddisgarof ethno-cultural-religious

backgrounds.

From our demographics analysis, we found the Sioigegm Indian participants
to have the highest mean weight and BMI even thabgly did not have the highest
mean BF% (Table 1), this was an observation thegemwith Schmidt, Deurenberg,

Staveren, and Deurenberg-Yap's study [32] suggestiat BMI often under-predicted
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body fat when compared to Caucasians. Nonethefessicipants from this study

generally showed significant positive correlatia@ivikeen BMI and BF% (Table 4).

Hypothesis 2: Dietary quality, measured by total faand sugar intake in the past

month is positively correlated with perceived stres levels.

The Spearman's Rank Order correlation test waslumbed to explore the
relationship between perceived stress (as meadwetthe PSQ Index) and dietary
quality (as measured by total fat and sugar intakithe past month as reported in the
FFQ). There was no violation of the assumption ohotonicity and the variables were
continuous. A statistically significant positive roglation was found between PSQ
Index and total fat intake{= .169,N = 150,p = .03865). Similarly, PSQ Index and
total sugar intaker{ = .172, N = 150, p = .03575) showed significant positive

correlation, thus hypothesis 2 was accepted.

A statistically significant positive correlation theeen PSQ Index and total sugar
intake (s = .243,n = 106,p = .01191) was found in Chinese. On the contrary, no
significant correlation was found between PSQ Inaied total sugar intake in Malasg (

=.080,n=16,p=.7695) and Indiarr{=-.046,n = 28,p = .8181).

Similarly, a statistically significant positive gefation between the PSQ Index and
total fat intake s = .217,n = 106, p = .02499) was found in Chinese whereas no
significant correlation was found between PSQ Inded total fat intake for Malayss(

=-.094,n=16,p=.7282) and Indiang{=.102,n = 28,p = .6055).
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In general, the analysis revealed that perceiveesstshowed a significant
positive correlation with poor dietary quality, sgesally, fat and sugar intake, present
only among the Chinese participants. Overall, peecestress was correlated with poor
guality dietary habits (i.e., a diet high in fatdasugar), in agreement to Sims et al's
study [34] (where emotional eating i.e., consumpid high-fat and high-sugar foods
were found) and Ng and Jeffery's study [2] wherghbr-fat diets were found for
working men and women with high levels of perceigtess. Nonetheless, there was
no significant differences for perceived stressveen the various ethnic groups nor

gender groups when analyzed separately.

Hypothesis 3. The biological well-being parameterssuch as BP, body fat, and

BMI, positively correlated with perceived stress

Spearman’'s Rank Order correlation showed thatthal biological health
parameters : diastolic BPsE -.0473,N = 150,p = .565), systolic BPr{ = -.00972N =
150,p = .906), BMI s = -.0403 N = 150,p = .6246) and BF%r{=-.110,N = 150,p =
.1811) did not have significant correlations witle PSQ Index despite a slight negative
trend as observed in Table 4. The assumptions afiotpaicity and continuous

variables were met.

Table 4

Scale 1 2 3 4 5

1. PSQ Index - -.01 -.05 -11 -.04

2. Systolic BP : 738 -.04 388
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3. Diastolic BP - .165 336"
4. BF% - 590
5. BMI -

Spearman Rank Order Correlations between Biologietdalth Indicators and
Perceived Stres$ Significant at thep < .01 level (2-tailed).

* Significant at thep < .05 level (2-tailed).

In this third hypothesis, a positive relationshgivikeen perceived stress and the
physiological measurements of well-being (BP, baty and BMI) was not supported
by our statistical analysis. This was unexpecteermgithat there were previous findings
of BMI being positively correlated to perceivedests [35, 38]. The differences may be
explained by the fact that our participants werenger with a lower mean age of 28.35
years which likely masked pre-disease states ssiahihite coat hypertension [30]. In
addition, readings on physiological stress marlsersh as BP, BF% and BMI may
reflect accumulative effects of stress on the bmer a more substantial period of time

than the PSS survey.

Hypothesis 4: Religiosity would be negatively coriated with perceived stress.

The Spearman's Rank Order correlation showed noifis@nt correlations
between the total scores of the Religiosity Scatbtae PSQ Index{=-.025,N = 150,
p = .7616) even though the assumptions of monotgnéitd continuous variables were

met. Thus the hypothesis was rejected.
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This was interesting as perceiving oneself to beemeligious did not translate
into resilience to stress in our study populatidiihough this contradicted studies by
Kirchner and Patifio, and Kutcher et al. [17, 18heve religiosity was inversely
associated with reported levels of perceived sti@sswere not able to investigate the
type of religiosity nor the specific religions atite associated activities. It should be
noted that our study population generally comprigédthe younger adults, and
religiosity dimensions are often positively asstamlawith age [20]. In addition, the
interpretation of certain questions in the religppscale may be subjective where "Do
you believe in a life after death?" may be intetgdedifferently across religions and by
people of all ages, with younger participants pernog death to be a distant event, or
the afterlife to comprise anything between reinatiam, eternal heaven or hell, or
wandering invisible and permeable amongst the divietc. Questions such as "l try
hard to carry religion over to all my other dealnm life." may have different
connotations for different religious sects evenhwitthe main classes of religions.
While our findings did not agree with some previaisdies [20, 21], this may also
reflect the societal and national context of gelhemmore moderated (“secularized”)
religiosity in Singapore, especially given that were also unable to find significant
differences in religiosity among the various ethgioups or between male and female
in our study population. Yet, these interpretatiare not likely to be confounding since

we are focused on the religious cultural influenaeslietary habits.

Hypothesis 5: The three dimensions of the ReligidgiScale (i.e., Religious Activity,
Religious Devotion, and Religious Belief) would coelate differently with the levels

of perceived stress.
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Further analysis of the three dimensions in thégkRsity Scale (“Religious
Activity”, “Religious Devotion”, and “Religious Be&f”) and perceived stress were
conducted. Spearman's Rank Order correlation shoeeiynificant correlations for all
the three dimensions of the Religiosity Scale widrceived stress. A weak positive
trend was found between “Religious Belief” and PBQex s = .0422,N = 150,p =
.6085). On the other hand, weak negative trende ¥eemd for both religious activity
(rs=-.0351,N = 150,p = .67) and devotiornr{=-.0201,N = 150,p = .8075) to the PSQ
score, but were not significant. Since the assiomptof monotonicity and continuous
variables were met, hypothesis 5 stating thathheetdimensions of the religiosity scale
would correlate differently with the levels of peived stress was rejected. Similar to
the discussion pertaining to hypothesis 4, perngidneself to be more religious did
not translate into stress resilience in our studgutation, though as discussed earlier,
there may be many factors to this, but this islyike be inconsequential in our study

exploring the religious cultural influences on digthabits rather than direct religiosity.

Hypothesis 6: There would be gender effects in foduabits and behavior.

Expectedly in accordance to gender biology, femalarticipants had
significantly higher body fat percentagé £ 908.5,p = 6.373e-12) even though male
participants had significantly higher total fataké ¢ = 3625,p = .0003902) and total

sugar intake4 = 3342,p = .01386) as compared to the female participants.

Fisher's exact test and Wilcox rank sum test weredacted accordingly to test
any significant difference in DPQ questions betwegmmders. DPQ questions with

significant difference found between genders atedi in Table 5 and 6 below.
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Table 5

Questions measuring Dietary Practices Mean FisherBxact Test
Male Female  Test Value

DPQ18 — When you eat meat with visibl2.13 1.73 p = 8.704e-06*
fat, how much visible fat will you trim off?

DPQ19 — When you eat poultry, how much.27 1.87 p =.002216*
skin do you remove?

DPQ23 — Have you ever been on a diet @37 0.80 p=.01877*
lose weight?

Fisher's exact test results for DPQ Questions betwmale and female

* Significant at the < .05level (2-tailed).

Table 6

Questions measuring Dietary Practices Mean Wilcoxorank sum
Male Female Test p-value

Value

DPQ12 — How many eggs do you usualy.90 341 Z = p = 8.812e-

eat per week? 3714 05*

DPQ15 - How often do you drink4.73 260 Z =p =

sweetened drinks? (times per week) 34715 .002837*

DPQ17 — How often do you eat deep friegl02 2.32 Z = p=.03867*

foods? (times per week) 3227.5

DPQ22 — How many glasses of plain wat&13 1.73 Z = p =

do you usually drink per day? (1 glass = 3507 .0008963*

250ml)

Wilcoxon rank sum test results for DPQ Questiortereen male and female

* Significant at the < .05level (2-tailed).

Notably, compared to the female participants, rpalgicipants had significantly
higher average systolic blood pressute=(4087.5,p = 1.03e-07), ate more eggs £

3714,p = 8.812e-05), ate more deep-fried foa@= 3227.5,p = .03867), and dieted
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significantly less § = .01877, Fisher's exact test). It was also fouhdt male
participants were more likely to trim visible faff oneat = 8.704e-06, Fisher’s exact
test) and remove the skin from poultny £ .002216, Fisher's exact test). Although

males drank more water (p = .0008963, Wilcoxon rsunk).

Spearman’s Rank Order correlation test was alsodwdad to explore the
relationship between perceived stress and DPQ iqusstAs observed from Table 7,
there exists significant positive correlation bedwd>SQ Index and questions 2 (western

food), 6 (sweetened drinks), 7 (sweets) and 8dfit®ds).

We found that male participants had higher avesagolic but not diastolic
blood pressure when compared to female particigdtisle 2). It may not be surprising
via stereotypical assumptions and general genddodical energy expenditures that
the men in the study consumed more eggs and deepffiod, drank more sweetened
drinks and water (Table 6). However, it was inténgsto note contradicting findings
that the male participants tend to be more consoien at removing visible fat or
removing skin from poultry despite having a highaal fat intake (Table 5). This may
be a compensatory reaction for their general higaeiconsumption. Given the less
healthy eating habits of the male participants wittreased sweetened drinks, outside
eating, and higher total fat, it is not surpristigt the higher systolic blood pressure
may have a food cause apart from general biologgcabrs. While the direction of the
associations with the mental exhaustion cannotalsédyeestablished, the parameters of
systolic blood pressure, lower religiosity, and ddeabits are associated in this case.
Speculatively, these factors may contribute tostherter lifespan of males compared to

females [29].
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Table 7

Spearman Rank  Order
Correlation

Spearman’sr p-value

Questions measuring Dietary Practices

1. How often do you eat at hawker centres/firs=.0248 p=.7628
courts/coffee shops
(times per week)

2. How often do you eat at Western fast fcrg=.176 p =.03101*
restaurants? (times per week)

145 p =.07637

3. How many eggs (incl, salted/century egg) do rs
usually eat per week?

-.0469 p =.5687

4. How many servings of fruits do you usually erg
(per month)

5. How many servings of vegetables do you ustLrs=.105 p=.1994
eat? (per month)

6. How often do you drink sweetened drinks? (tirrs=.185 p =.02374*
per week)

7. How often do you eat sweet desserts and snérs=.213 p =.008868*
(times per week)

8. How often do you eat deep fried foods? (tirrs=.261 p =.001276*
per week)

9. How many glasses of plain water do you usurs=-.0656 p =.425
drink per day”

(1 glass = 250ml)

Spearman Correlation Test Results for QuestiorieegrDPQ and PSQ Index

* Significant at thep < .05level (2-tailed).Legend:

From Table 7, participants with higher perceivagsst levels (PSQ Index) tend to
eat at western fast food restaurants more ofteimk dnore sweetened drinks and

consume more sweet deserts, snacks and deepdadd f
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This further supports the acceptance of hypoth@sis where there exists

significant positive correlation in total fat anggsr intake with perceived stress levels.

Hypothesis 7: There would be significant difference in perceived stress levels

among Ethnicity and gender respectively.

PSQ Index among ethnicity

06 0.7
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Fig. 2Boxplot of PSQ Index among ethnic groups

Figure 2 shows the boxplots of PSQ index scoresngnthe various ethnic
groups. The Kruskal-Wallis test was performed teniify any significant difference in
PSQ Index among the various ethnic groups. Thene we statistically significant

differences in PSQ Index and ethnic groups=(1.1802p = .5543) found.
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PSQ Index between gender
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Fig. 3Boxplot of PSQ Index between genders

Figure 3 shows the boxplot of PSQ index scores éatvwnale and female. The
Kruskal-Wallis showed no statistically significatitferences in PSQ Index between the

gender groupsH = 2893,p = .4597).

Hence, hypothesis 7 on differences in perceivedsstlevels among ethnic

groups and the genders respectively was rejected.

While our perceived stress did not agree with inerahle studies demonstrating
gender differences in perceived stress, our stumjyulation being much younger,
captured mostly students, which would be less esghde gender discriminations in
workplaces since student pressures are generathogenous across. For this same

possible factor, we did not detect perceived stdiésrences across the ethnic groups
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in the more protected education environment. Ig, thirther studies would have to be

performed to determine if this was indeed the case.

Hypothesis 8: There would be significant difference in Religiosity Scale among

ethnicity and gender respectively.

Religiosity Scale among ethnicity
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Fig. 4Boxplot of religiosity scale among ethnicity

Figure 4 shows the boxplot of religiosity scalersesdy the various ethnic
groups. The Kruskal-Wallis test was performed &niify any significant differences in
religiosity scales among ethnicity. No significalifferencesd = 1.1802p = .554)

were found for the ethnic groups.
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Religiosity Scale between gender
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Fig. 5Boxplot of religiosity scale between genders
Figure 5 shows the boxplot of religiosity scalevetn male and female
participants. No significant differences in religity scale scores were found for gender

(Z = 2508.5p = .4624) after conducting the Wilcoxon rank-sust.te

Hence, hypothesis 8 focusing on significant diffiees in religiosity scale
among ethnicity and gender, respectively, was teje¢hus ruling out religiosity as a
major factor in dietary practices in our study plagion. This reflects that individual
religiosity did not significantly exert effects aletary practices despite clear

restrictions on certain food choices (e.g. vegatafor religious reasons, Halal, etc.).

Apart from already mentioned population differendetween our studies and
that of others, there are limitations in our stuwdere self-reported measures may have

resulted in socially desirable answers being aamamding variable. The DPQ, FFQ and
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PSQ required participants to recall the activiaesl state of the past month, allowing
recall bias in over or under-reporting of the acaraounts and types of food consumed,
or the level of perceived stress experienced. Eutasearch could also examine the
important moderators such as exercise, sleep, mo#isg. We also acknowledge the
sample size of 150, despite being representatigeder and ethnic distribution, to be
small against the national population, possiblyitesy in no clear correlations when
analyzing effects for the smaller non-Chinese gsoup addition, given that many
biological parameters and food dietary practicey e a childhood dietary effect,
the fact that we only sampled those above the dgE8omay not be sufficient to
investigate these further. Therefore, there is edn@r a larger more representative

national survey to be performed.

In conclusion, our study showed that in multi-atdd Singapore, the influence
of ethnicity on food intake differs more on chomeplaces, and that perceived stress is
positively associated with high sugar and fat iataknidst small gender differences. On
the other hand, there were no clear associatiortsveba religion and body
physiological measures with that of food intake pAng these findings to the larger
context of Singapore, a deeper knowledge on culinfluences in diet can enhance
appreciation towards cultural dietary practices #mak stress-coping strategies may

need to come together with the promotion of heatlieyary habits.
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